Protective effect of melatonin on 3-NP induced striatal interneuron injury in rats.
To confirm the effect of melatonin on 3-nitropropionic acid (3-NP)-induced striatal interneuron injury in rats, behavioral test, histology, immunohistochemistry and Western blotting were respectively used to characterize the behavioral changes of experimental animals in motor and cognition, the morphological changes of striatal interneurons and the expression level of protein markers induced by 3-NP. The results showed that (1) 3-NP induced dysfunction of experimental animals in movement, motor coordination and cognition could be relieved by melatonin treatment; (2) The 3-NP-induced lesion area was unvaryingly in dorsolateral striatum, with almost all neuronal loss in the lesion core, however, lots of neurons survived after melatonin treatment; (3) Immunohistochemical staining of the four interneuron types (parvalbuminergic, cholinergic, calretinergic, and neuropeptide Y-neuronal nitric oxide synthase co-containing) showed that, in the lesion core of 3-NP group, loss of the four interneuron types was obvious, but in transition zone, the processes and varicosities of calretinergic, and neuropeptide Y-neuronal nitric oxide synthase co-containing interneurons increased significantly. Melatonin treatment reduced the loss of the four interneuron types in the lesion core, and inhibited the increase of processes and varicosities in the transition zone; (4) Consistent with above results, the expression level of five interneuron protein markers were significantly increased in the striatum after melatonin treatment. Notably, in both the transition zone and the lesion core induced by 3-NP, TUNEL-positive cells were detected, but decreased significantly after melatonin treatment. The present results indicate that melatonin effectively protects the striatal neurons against the injury induced by 3-NP in rats.